Introduction
Propolis (bee glue) is the generic nam e for the resinous substance collected by honey bees from various p lant sources. B ees use propolis to fill gaps in the hive, and to p rev en t the decom position of creatures w hich they have killed (such as mice and beetles) after an invasion of the hive (B rum fitt et al., 1990) .
Propolis has b een used in m odern clinics, espe cially in the tre a tm e n t of infections, allergic and inflam m atory states. It is an effective remedy, ex erting antiviral, fungicidal, antibacterial, antiulcer, im m unostim ulating, cytostatic and hypotensive activities (B rum fitt et al., 1990; M arcucci, 1995) . Favourable clinical results w ere obtained by using propolis on skin inflam m ations and infections, tre atm e n t of m o u th and th ro a t infections, ulcers and som e stom ach problem s (Toth, 1985; M ar cucci, 1995) .
Its chem ical com position is very com plex: at least 2 0 0 propolis constituents have been iden tified so far, including: benzoic acid and esters, substituted phenolic acids and esters, flavonoids (flavones, flavanones, flavonols, dihydroflavonols, chalcones), terpenes, ß-steroids, enzymes, free and conjugated am ino acids (G reenaw ay et al., 1990, 1991; B ankova et al., 1992, 1995; M arcucci, 1995) suggesting th a t they m ay have a m etabolic role in m am m alian cell develop m en t (G abrys et al., 1986) .
A lthough m any of the constituents of propolis have been identified and their biological p ro p e r ties investigated, only a few rep o rts describe the am ino acid content (G reenaw ay et al., 1990; G a brys et al., 1986; M oreira, 1986) . In o rd er to p ro vide m ore inform ation on the pharm acological p o tential of propolis, am ino acids present in the propolis resin w ere identified and quantified.
Experimental

Reagents
A m ino acid stan d ard solution was o btained from Sigma C hem ical Co., St. Louis, U SA .
Propolis
Propolis sam ples w ere collected in hives from different places in Brazil by beekeepers: B runelli (Säo Paulo, sam ple no. 1), Chociai (P arana, no. 2), W enzel (C earä, no. 3) and B arbosa (Säo Paulo, no. 4)(see Table I ). The honey bee was A p is mellifera (africanized B razilian bees).
H ydrolysis o f sam ples
100 mg of propolis (sam ples 1, 2, 3 and 4) w ere hydrolysed with 6 n HC1 at 104°C, for 24 hours. The extracts w ere then filtered and w ashed with water. A n aliquot was lyophilized and the process re p eated until all HC1 in excess was elim inated (m ethod previously rep o rted ) (F reer et al., 1990) .
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Identification o f am ino acids
The extracts were suspended in 110 [.i m citrate buffer p H 2.2, the am ino acids w ere analysed in A m ino C hrom II, and quantified w ith calibration standards o f am ino acid m ixtures.
Statistical analysis
Possible differences am ong am ino acid p ercen t ages w ere tested using a one way A N O V A (A naly sis of V ariance). The p red icto r was the origin of the am ino acid (pollen, plant and propolis) and the response variable the percentage of the am ino acid. The com parisons b etw een values was done using the R yan-E inot-G abriel-W elsch m ultiple com parisons F -test to determ ine w hich m eans w ere significantly different (SAS Institute, 1986) .
Results and Discussion
co n ten t from four Brazilian was investigated. The plant
The am ino acid propolis sam ples sources of sam ples are show n in Table I . The rela tive weights ([ig/g) and percentages (w/w) of eigh teen am ino acids identified in the propolis resin are p resen ted in Table II. T Table II ).
though they present these differences, the p e rce n t ages of aspartic and glutam ic acids, th reonine, p ro line, valine, tyrosine and histidine are alm ost the sam e in all sam ples ( Fig. 1 and Table I ). Sim ilar percentage values of these seven am ino acids w ere found by some authors who investigated pollens from woody and herbaceous plants (M cLellan, 1977) and sixtynine dicotyledonous plants (Y eoh et al., 1992) indicating th at the am ino acids from propolis may be collected by bees from plants and Excess am ino acids are converted to com m on m etabolic interm ed iates for use in biochem ical processes. A ccording to G hisalberti (1979) p ro line, glutam ic acid and arginine increase the insu lin level in blood by activating pancreatic enzymes, while its decarboxylation leads to the form ation of agm atine which in tu rn enhances mitosis and p ro tein biosynthesis, thus affecting the ability of propolis to stim ulate tissue healing.
T he propolis am ino acids may be in part respon sible for regenerative processes, such as healing
